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(57) Abstract: 

PURPOSE: To provide a product which is a pitch type carbon fiber-based carbon 
material for an anode with high capacity and high initial charging and 
discharging efficiency and to provide a manufacturing method of the product. 
CONSTITUTION: A boron compound in 1-20wt. % (in conversion of boron) is added 
to a pitch type carbon fiber powder and the mixture is fired at 2500° C or 
higher. Consequently, based on the catalytic effect of boron, graph it izat ion 
efficiency can be improved and at the same time discharge capacity can be 
increased without deteriorating high initial charging and discharging 
efficiency which the pitch type carbon fiber has. 
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2 9 0 


8 4.2 


54 



[0 120] 

CHflE«3 3 satW2fc:*Jirvt. iHfc*»>3& (BaOa ) 
^*W}3anfl:ft'(t£. *?*ffcjrt\ 3. 6. 9. 1 
2 , 15, 1 8*fi%fc^ U fte{iHS6CT2 iHtft 

«rtt£ SHIM 2 fc H tSHBfettTfr =3r^> ft . 
[ 0 1 2 1 ] mi l*£-»<3*m<0l£ftX|ftBifrfc:J: 
fclSfl^ — (dooa. Lc)L tffi+iO*^ 
iieirW* £5*U SHI 2fHC*llM?/l'*> 



[0122] W*i<*>iMfc*»>* ( B2O3 ) ateJfcfciiv* 

rt>. *v^ft«§«*^Lfc. 4ft. WBtit&stmt 

0%JaJb^)W^*tt»Uft. 5fc»flB»*liSS2lM? 
;PBJ*tfwas: 1 0 o%twl. tressi* 50-9-^? 

[0123] 
[^11] 



1 1 







L C /wn 




3 


0. 3 3 5 7 


4 2.5 


0. 7 


6 


0. 3 3 6 3 


4 9.3 


1 . 3 


9 


0. 3 3 5 9 


7 8.3 


1 . 5 


1 2 


0. 3 3 5 2 


> 1 0 0 


I. 7 


1 5 


0. 3 3 5 0 


> 1 0 0 


2. 1 


J 8 


0. 3 3 4 8 


> ] 0 0 


2. 3 



[0 124] 



* * [m 2] 

H 









An^/mAh/g 


3 


2 9 7 


9 0.4 


3 2 


6 


3 0 5 


9 1.3 


2 9 


9 


3 I 7 


9 2.2 


2 7 


1 2 


3 2 0 


9 2.3 


2 7 


1 5 


3 0 9 


9 1.5 


2 9 


1 8 


3 0 8 


9 0.7 


3 2 



[0 125] 

immm4 ] iaiswi3t*j^T. uwfc*?* < b z o 3 > 

gT\ 4. 6, 8, 10, 1 2MA%tLti. 4ft,— 



ft^Sr^ft. 

[ 0 1 2 6 J 85 1 3mz-Mcr>tt®cr>fcftxm®VTlzi. 
ftteJf t^*— ( dooz. Lc> 0H4>art'? 

50 iJf^Ao^Jit. 



#§^8-3 0 6 35 9 

1 6 





d o o nm 


L c /nm 


*•>£/&«% 


4 


0. 3 3 5 5 


7 0.6 


2. 0 


6 


0. 3 3 5 2 


7 5.4 


3. 2 


& 


0. 3 3 5 0 


8 1.2 


4. 9 


1 0 


0. 3 3 4 9 


>1 0 0 


6. 2 


] 2 


0. 3 3 4 7 


> 1 0 0 


7. 4 



(9) 

1 5 

[0127] 3H£©5&^tifi?2lM ?;USl^t28r 10 * [ 0 1 2 8 ] 
0 %-Ctm L . Sfe^gMli 5 0 -»M ? t L [^13] 

$13$ 



[0 129] 



* « [^14 ] 

m 4m 



*^fe<£w/wt.% 


&^&£/n\AVg 




'Jf ■) ADX/ m Ah/g 


4 


2 9 8 


9 1.5 


2 8 


6 


3 ] 1 


9 2. 1 


2 7 


£ 


3 15 


9 2.3 


2 6 


1 0 


3 0 8 


9 1.8 


2 8 


1 2 


3 0 3 


9 0.5 


3 2 



[0 130] 

[HJS^I5] HMffB^fcvvC. Kfl:*^* (B2O3) 
«5fc£#ffc*** ( B 4 c ) fcSQEU fl!ittSgtfcH2 fc 

tt. yt^mimT. 4. 6, 8. 10. 1211%i:L 

[ 0 1 3 1 ] £1 5*£-»W*^J£ftX»HIifrfc:J; 
ISA'^.*-*- (dooz. Lc ) fc; Wl'fO*'* *30 

m 1 5^ 



***** 311 6itSlt^f;;W 

[0132] *SflKMsttiS2iM ^;uaJ3iBwaiar 1 o 

[0 133] 
[SSI 5] 





6 002/ nm 


L c /nm 


**3g/m£% 


4 


0. 3 3 6 8 


4 1.2 


3 


6 


0. 3 3 6 2 


4 9.8 


3. 6 


8 


0. 3 3 59 


6 7.4. 


6. 0 


1 0 


0. 3 3 5 7 


7 5.9 


8. 1 


1 2 


0. 3 3 5 5 


79. 8 


9. 8 



[0 134] [151 6] 





JfifcmJ&fi/mAD/g 


ajB*5Sfc«a*5/% 




4 


3 0 3 


9 1.2 


2 9 


& 


3 J 0 


9 1.7 


2 8 


8 


3 1 8 


9 2.0 


2 8 


1 0 


3 1 2 


9 1.3 


3 0 


1 2 


3 0 9 


9 3.1 


3 0 



[0 135] ♦S£*«>*«jrC0. 5. 2 5S*%te3S5U fl&ttH 



( 10) 



=8^8-3 0 6 3 5 9 



1 7 



1 8 



[ o 1 3 6 j mi 7miz2m<Dwm<vfeftxi&\simz£ 

S^aV?7^-^- (do02. Lc) t. *m+tf5*^ 

St^Ti (fift%) Sr^U SSI 8^£miM?/UD* 



[0 137] 
[^17] 



1 7 





0 0 2 / nm 


L c/mn 




0. 5 


0. 3 3 7 6 


3 9. 1 


0. 2 


2 5 


0. 3 3 4 7 


> ] 0 0 


13.5 



[0 138] * XL [&1 8] 

» 1 « a 





j&^&fi/mAh/g 




Vf9AD^ /mAh/g 


0. 5 


2 7 1 


94. 6 


1 5 


2 5 


2 7 6 


8 4.6 


5 0 



[0 139] 

$2. 5 mm) JML. A ^JUSttfcH^Jfc. 

[0140] mmms <»t*^«on*# 1 o 

[0 14 1] jESttLiCoOiSrffl^TJaT«OJ:3fc: 
fflSLfc. LiCoOa fcsJf'J 7 y -ffct- iJf^S 

[0142] ja±<omatiEfls*fflv\ wwsitii, x 

1 : 1 IzM&LfcWmz. L i C 1 04 £ 1 ^w/ 1 <r> 

a&y&fiMt&mvx. mafia -f >BtfMm*ft 

[ 0 1 4 3 ] =5rfc, HKHMM>«±, a«<0»*fcffi 

[0144] 3fiE«C«i«^ti. KM. ft* 5£«siE 

(0. 5mA/cm2)tMlV 3V*»4>4. 2Vc?) ★ 

1 



20 [0145] 35— 9" 4 ?;U9JJ«£HKi 1 
2. 3mAh. £ft*3Wili9 2. 2%T'£>o*:. *<7) 

9 Msmt , uar i o o %x-tm Lfc . 

[0 14 6] 4fc x aaWoatOiSUil 0 OIM^^ 
iWfirofcfl^ 1 O 0tM?/Matflt«M«»iHt 

[0147] 

[Jt^f"J5 ] SUSfit •y^-a-^XWBsKSrlSWk b 
T, JIMbfc^SSfcfiS-Cl 0%£^DL#lJ*lcT3fcfrlc 
30 a-g-Lfca. 2«^»l8«Tt*iV^T» 1^6 0 

0°C<Oj&gf»fiU 24 0 0 o C 2 60 0°C. 28 0 

[0148] I^DSBfflS. WB££. WWfrOfctt 

jiiufiCT 1 1 mmiz lx . n&mmt Lxmmzm 
c o 1 4 9 ] si i ?/wttmm&. -jmuMmnte 
40 m Lxtm l . %8rogtfi£$ 3 im ?jwj.mm 1 0 

[0 150] 
[*1 9] 



mi 9m 









^^AD^/mAh/g 


2 4 0 0 


2 8 6 


8 1.2 


6 6 


2 6 0 0 


3 0 2 


8 4.7 


5 5 


2 8 0 0 


3 1 0 


8 3.9 


5 9 



(11) 



mmw-s - 3 0 6 3 5 9 



1 9 

[0151] 

[imme] ^m^^y^iwMtix. znizHtB 
o 3 . mn^m. &m**7mt:. **>mm.x2i 



20 



TIZ&^X* 1^(3 1 OO^jUST^L. 100 

o-cT'i ovmfcntx. **>fi&GBt3Rm*mtiL, 

[0152] fffiR?*5*fr* ISi2 0 ] 



[ 0 1 5 3 ] S 1 tM ?/KOtt*8*. 5tScm^c7)|g 

0 0%t1t^U:. 
[0 154] 









y^ 1 ) Ada/ m Ah/g 


H,BO, 


2 9 5 


7 9.2 


7 7 


B 4 C 


2 8 2 


7 4.7 


9 6 


B 2 0, 


2 8 8 


7 3.9 


1 0 2 



[0 15 5] 

CitttW7] tt&&t'vl-$:!KmtLX. MZH3B 
08, JWfc*?*, *?*SWC2SS 



20 



v>t, i Borate ioo •coawrc#s u 100 

0"CT1 OB$HflM*L,fc«. 5Et, lBflfflfcS O'CtfSt 
J£-C#»L2 0 0 0°C(CT 2 OSflHftft U 
UaBWSSSHRLn:. «J«fiW)»3jaw^a®i» 1 2 

12 i i 



k [0156] znmmmiz. nm®M. mmmco^n 
immmi t^MizLx . nwrmmtLxvimzm 

*£SS2l*fc5iH\ lMIMIi£2iM?/umi3r 

0%T«L^. 
[0 158] 
[Sl2 1 ] 









OAnA/mAh/f 




2 9 7 


8 2.2 


6 4 


B«C 


2 9 3 


8 0. 7 


7 6 


B 2 0, 


2 9 5 


8 4. 9 


5 2 



[0 159] 

•eft o . m^^-m&v f">Az««fftoft«*m* 



[0160] *fEWoaBtt*ffit:J:<iHr, 



(72)%bj^ fcjg milt 

jn^rf7^^K#Bai6i8#ttt mB*wm 



